In this paper, we investigate surface at a constant distance from the edge of regression on a surface of revolution indicated by , condition that is denoted by a surface of revolution in 3 . First of all, we show that is a surface of revolution. Furthermore, we calculate curvatures of and obtain some relationships between curvatures of surfaces and for some special cases.
Introduction
Tarakcı and Hacısalihoğlu introduced surfaces at a constant distance from the edge of regression on a surface in 3 Euclidean space in 2002 [1] . Actually; these surfaces were based on the study which is curve at a constant distance from the edge of regression on a curve proposed by Hans Vogler in 1963. They obtained surfaces at a constant distance from the edge of regression on a surface in 3 taking a surface instead of a curve and calculated for these surfaces some properties and theorems known for parallel surfaces [2] . Later, conjugate tangent vectors and asymptotic directions for these surfaces are given in [3] . Euler theorem and Dupin indicatrix for these surfaces are given in [4] . In 2010, Sağlam and Kal-kan obtained the some theorems and properties for surfaces at a constant distance from edge of regression on a surface in 1 3 Minkowski 3-space [5] . The same authors examined Euler theorem and Dupin indicatrix for these surfaces in 1 3 [6] . Also the same authors studied conjugate tangent vectors and asymptotic directions for these surfaces in 1 3 [7] . In 2014, Yurttançıkmaz and Tarakcı investigated the relationship between focal surfaces and surfaces at a constant distance from the edge of regression on a surface [8] . Çakmak and Tarakcı studied the image curves on surfaces at a constant distance from the edge of regression on a surface of revolution [9] .
In differential geometry, notion of surface of revolution is one of the subjects studied mostly. Generally, a surface of revolution is obtained by rotating around a line-axis of a curve. In this study, we research surface at a constant distance from the edge of regression on surface of revolution which is obtained by rotating a regular plane curve around the z-axis in 3 . Let be a surface of revolution and be surface at a constant distance from the edge of regression on surface of revolution . We also show that is a surface of revolution. Furthermore, we calculate Gauss and mean curvature, first and second fundamental forms for . Then, we obtain these curvatures for some special cases and we show relationship between curvatures of the surfaces and by calculating shape operator. , since and are not linear independent, so is not regular surface. We will not consider this case [1] .
Definition 2.
A surface is called a surface of revolution, if it is obtained by rotating a regular, plane curve → ( ( ), ℎ( )) around the z-axis in 3 , in other words, if it admits a parametrization of the following form:
( , θ) = ( ( ) , ( ) θ, ℎ( )) [10] . By using this expression we can easily calculate the most important geometrical quantities. Then, from the expressions
2 ) where, and are partial derivatives of according to and , respectively. We choose as normal vector
and calculate the second fundamental as follows:
From this it is clear that , θ are lines of curvatures. The principal curvatures, i.e., the eigenvalues of with respect to are thus
If is the arc lenght parameter, ′ 2 + ℎ ′ 2 = 1 holds and
Definition 3. Let ( , ) be a surface and , be Gauss and mean curvature of , respectively. If ( , ) = ( ) = 0 , is called Weingarten surface [11] .
Surfaces at a Constant Distance from the Edge of Regression on a Surface of Revolution in
We know that the surface of revolution obtained by rotating a regular plane curve around a line in space. Here, we consider that surface of revolution is obtained by rotating around -axis of a curve which is given form : → 2 , ( ) = ( ( ), ℎ( )).
Let be a point on . We have = ( ( ) , ( ) θ, ℎ( )) for ∈ . Thus, we can write
Hence, we have ( × [0,2 )) = . 
and the unit normal vector as
,
. In this way, we get orthonormal bases { , , }. Thus, we get parametrization of surface at a constant distance from the edge of regression on surface of revolution as follows:
Also, we write surface at a constant distance from the edge of regression on surface of revolution : → = { ( , )| ( , ) = ( , θ) + 1 + 2 + 3 , 1 , 2 , 3 ∈ ℝ} Theorem 1: Let ( , θ) be a parametrization of surface of revolution in 3 , such that ( , θ) = ( ( ) , ( ) θ, ℎ( )). Then, is also a surface of revolution.
Proof: From the equation (3), is obtained as and we have
Hence, we obtain that is a new surface of revolution. Now, we calculate Ι, ΙΙ. fundamental forms of surface at a constant distance from the edge of Regression on a surface of revolution in 3 . From the equation (3) we know that ( , ) = ( ( ) − 2 , ( ) + 2 , ( )) is parametrization of surface at a constant distance from the edge of regression on a surface of revolution in 3 . Here, by taking
where , are basis vectors at a point ( ) of , we have
where is unit normal vector of surface at a constant distance from the edge of regression on surface of revolution. Then, first fundamental form is obtained as follows:
Surfaces at a constant distance from the edge …
).
In addition, second fundamental form is calculated as follows:
.
Theorem 2:
Let the pair surface of revolution ( , ) be given. Let Gauss curvature and mean curvature of be denoted by respectively , . Then,
where ( ) = ( ) + 1̇( )− 3 ℎ̇( ) and ( ) = ℎ( ) + 1 ℎ̇( ) + 3̇( ).
Proof: Gauss curvature and mean curvature at the arbitrary point of the surface are computed by If we substitute coefficients ℎ , given into equations (4), (5), (6), (7), (8), (9) into equations (12), (13), we can easily obtain the equations (10) 
Surfaces at a Constant Distance from the Edge of Regression on a Surface of Revolution for = in
In this section, we investigate for 2 = 0 and recalculate I., II. fundamental forms. Then, we compare principal curvatures of with principal curvatures of . From the equation (3) in this case, for 2 = 0, we have
: → , = { ( , )| ( , ) = ( , θ) + 1 + 3 , 1 = . , 3 = . }.
Then, we obtain first and second fundamental forms, respectively as follows:
2 ) ) .
Theorem 3:
Let be a surface of revolution in 3 and be surface at a constant distance from the edge of regression on that formed along directions of vectors lying in plane { , }, i.e., 2 = 0. Then, matrix of shape operator of is
where ( ) = ( ) + 1̇( )− 3 ℎ̇( ), ( ) = ℎ( ) + 1 ℎ̇( ) + 3̇( ). Proof: If we take derivative according to and of the equation (14), we find : ( , ) → ( , ) = ( , θ) 
Then, we can easily obtain the equation (15).
Corollary 2:
Let be a surface of revolution in 3 and be surface at a constant distance from the edge of regression on under the condition that 2 = 0. In this case, property of being direction of principal curvature is preserved.
Corollary 3: Let be a surface of revolution in 3 and be surface at a constant distance from the edge of regression on under the condition that 2 = 0. In this case, principal curvatures of are
and Gauss curvature and mean curvature of are respectively
Finally, let's write in terms of the curvatures of the surface of revolution the above curvatures of : Proof: From corollary 3, we get
Here, if we write respectively ( ) + 1̇( )− 3 ℎ̇( ) , ℎ( ) + 1 ℎ̇( ) + 3̇( ) instead of ( ) and ( ), and take derivative according to , we get 
Corollary 4:
Let be a surface of revolution in 3 and be surface at a constant distance from the edge of regression on that formed along vector field ,i.e., 1 = 2 = 0.In this case, the relationship between curvatures as follows: Corollary 5: Let be a surface of revolution in 3 and be surface at a constant distance from the edge of regression on that formed along vector field ,i.e., 1 = 2 = 0. Then, Gauss and mean curvature of are respectively = 1 2 = 1 − 3 + 3 2 , = 1 + 2 = − 2 3 1 − 3 + 3 2 . Example: We consider that surface of revolution is obtained by rotating of a circle which is given form = {( + , 0, )│ , ∈ ℝ, 0 ≤ ≤ 2 , < } around -axis in 3 . This surface of revolution is called a torus surface.
